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(54) Signal receiving apparatus 

(57) In a communication system, isochronous data 
can be continuously received without any interruption, 
and also asynchronous data irregularly transmitted can 
be received in a signal receiving apparatus. The signal 
receiving apparatus is arranged by comprising iso- 
chronous data being regularly transmitted; asynchro- 

FIG. 



nous data being irregularly transmitted; a common bus 
for transferring the isochronous data and the asynchro- 
nous data thereon; and temporary storage means for 
writing therein the received isochronous data and the 
received asynchronous data, respectively. 
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Description 

The present invention relates to a signal receiving 
apparatus employed in a data communication system for 
performing a data communication among a plurality of 
electronic appliances mutually connected via a commu- 
nication control bus. In this signal receiving apparatus, 
isochronous data irregularly received is transferred to a 
data processing unit without losing the isochronous data 
while synchronous data continuously received every pre- 
determined time period is not interruptedly transferred to 
the data processing unit. 

A communication system is conceivable such that a 
plurality of electronic appliances (will be simply referred 
to an "appliance" hereinafter) are connected by a com- 
munication control bus such as the P1394 serial bus on 
which a control signal and an information signal can be 
handled in a mixture manner, and then the information 
signal and the control signal are communicated. 

It should be noted that a detailed description about 
the P1394 serial bus involving the node ID allocation 
sequence is opened as "IEEE P1394 Serial Bus Speci- 
fication," issued on October 14, 1993. 

Six Patent Applications have been filed by the Appli- 
cant as the related art: 

1 . EPO Patent Laid-open No. 0614297 

2. Japanese Patent Application No. 05126682 

3. Japanese Patent Application No. 05200055 

4. Japanese Patent Application No. 06051246 

5. Japanese Patent Application No. 06134940 

6. Japanese patent Application No 06165883 

These six patent applications have been filed as U.S. cor- 
responding patent applications. 

In Fig. 2, there is shown an example of such a com- 
munication system. This communication system is com- 
prised of appliances A, B, C, D and E. Then, twist-paired 
cables of the P1394 serial bus are employed so as to 
connect the appliances between A and B; A and C; C 
and D; and C and E. These appliances are for instance, 
a digital VTR. a tuner, a monitor, a personal computer 
and so on. Since each of these appliances owns the 
function to relay an information signal and a control sig- 
nal, which are inputted from the twist-paired cables, this 
system is equal to such a system that the respective 
appliances are connected to a common P1394 serial 
bus. 

As represented in Fig. 3, the data transmission 
among the appliances A to E which commonly share the 
bus is carried out in the time division multiplex every pre- 
determined communication cycle (for example, 125 
jisec). The communication cycle on the bus is managed 
by that a so-termed "cycle master", e.g.. the appliance A 
transfers an isochronous packet (cycle start packet) 
indicative of starting of the communication cycle to other 
appliances on the bus. Then, as a result, the data trans- 
mission in this communication cycle is commenced. 



As a format of data transmitted within one commu- 
nication cycle, there are two sorts of data, namely, iso- 
chronous data such as video data and audio data, and 
asynchronous data such as an operation command of 

5 an appliance. Then, a packet of isochronous data (will 
be referred to a "isochronous packet" hereinafter) is 
transmitted with priority, with respect to a packet of asyn- 
chronous data (will be referred to an "asynchronous 
packet" hereinafter). 

w A plurality of isochronous packets may be discrimi- 
nated from each other by attaching channel numbers 1 . 

2, 3 to the respective isochronous packets. A time 

period defined after all of the appliances which want to 
transmit the isochronous packets have transmitted the 

is isochronous packets, and until the next cycle start 
packet, is used to transmit the asynchronous packet. It 
should be noted that Fig. 3 represents only one iso- 
chronous packet within 1 communication cycle. 

An isochronous packet is continuously transmitted 

20 in every communication cycle until a transmission appli- 
ance has completed transmission of data to be transmit- 
ted. On the other hand, an asynchronous packet is solely 
transmitted if required. There is no problem, even when 
an asynchronous packet could not be transmitted in a 

25 certain communication cycle, when the asynchronous 
packet can be transmitted within a predetermined time 
period. To the contrary, an isochronous packet should be 
transmitted within every communication cycle. 

Each of the appliances connected to the bus ktenti- 

30 ties the isochronous data directed thereto from the chan- 
nel numbers written into the isochronous packet and 
also identifies the asynchronous data directed thereto 
from the node IDs (namely, physical addresses of 
respective appliances, to which the node IDs are auto- 

35 matically allocated based on connecting relationship 
when respective appliances are connected to P1394 
serial bus) written into the asynchronous packet. 

Fig. 4 is a block diagram for indicating an arrange- 
ment of a data receiving portion of an appliance 

40 employed in a communication system. As previously 
explained, a receiving appliance 1 1 and a transmitting 
appliance 12 are a digital VTR, a monitor, a personal 
computer and so on. More than one input/output port (not 
shown) of the respective appliances is connected with 

45 each other via two sets of communication cables 
(twisted-pair cables) 13 used to input/output data. It 
should be noted that although one appliance employed 
in the communication system receives the data from the 
other appliance, as shown in Fig. 4, there are other 

so cases. For instance, either in the appliance A, or the 
appliance C of Fig. 2, one appliance receives the data 
from more than two other appliances within the same 
communication cycle, or transmits/receives the data 
to/from them. 

55 The data transmitted from the transmitting appliance 
12 is inputted via the communication cables 13 to a 
receiver 1 4 of the receiving appliance 1 1 . To the receiver 
14, a GRF state signal "d" is entered from a general 
receive FIFO (will be simply referred to a "GRF" herein- 
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after). Then, the receiver 14 can write a reception signal 
"c" into the GRF 15 unless this GRF state signal "d" is 
equal to "Full". 

The receiver 14 identifies whether the packet of the 
reception signal "c" corresponds to the isochronous 5 
packet, or the asynchronous packet based upon the 
header of this packet. Then, when the reception signal 
"c" corresponds to the asynchronous packet and this 
asynchronous packet can be written into the GRF 1 5, the 
receiver 14 returns "OK Ack (Acknowledge; positive io 
response)" incficative of reception OK to the transmitting 
appliance 12. When since the GRF state signal "d" is 
"Full", the received asynchronous data cannot be written 
into the GRF 15, the receiver 14 returns "Busy Ack" to 
the transmitting appliance 12. The transmitting appliance is 
1 2 to which "Busy Ack" has been returned tries to again 
transmit the same asynchronous packet within a time 
period during which the defined condition is satisfied. 

On the other hand, in the case that the reception sig- 
nal "c" is the isochronous packet, the reception signal "c" 20 
is written into the GRF 1 5 when the GRF state signal "d" 
is not "Full", whereas the reception signal "c" is discarded 
when the GRF state signal "d" is "Full". 

The packets which have been written into the GRF 
1 5 are successively read by a separator 16 in the order 25 
of the packet writing order, and are separated into the 
isochronous data "a" and the asynchronous data "b" 
based on the headers of the packets. Thus, the iso- 
chronous data "a" is inputted into an isochronous data 
processing block 17, and the asynchronous data "b" is 30 
entered into an asynchronous data processing block 18. 

In the arrangement as shown in Fig. 4, even when 
the buffer memory having the sufficient memory capacity 
to the communication amount of the isochronous data is 
provided with the isochronous data processing block 17, 35 
and the buffer memory having the memory capacity cor- 
responding to several asynchronous data packets is pro- 
vided with the asynchronous data processing block 18, 
however, there is a problem. That is, when the reading 
speed of the asynchronous data packet is delayed as 40 
compared with the communication cycle, if the asynchro- 
nous data successively arrive, then the GRF 15 also 
becomes "Full" after the buffer memory employed in the 
asynchronous type data processing block 18 is brought 
into overflow conditions. 45 

Under such a circumstance, when the received 
packet is the asynchronous packet "Busy Ack" is 
returned to the transmitting appliance 12, and when the 
received packet is the isochronous packet, this iso- 
chronous packet is discarded. so 

As explained before, as to the asynchronous packet, 
the transmitting appliance 12 retransmits this asynchro- 
nous packet and the receiving appliance 1 1 again can 
receive it. However, the isochronous packet must be con- 
tinuously received. However, since only one GRF 15 is 55 
provided with the receive buffer, there is only one sort of 
Full flag as to the isochronous data and the asynchro- 
nous data. 



Thus, in order not to discard the isochronous data, 
if the Full flag is neglected and the isochronous packet 
is continuously written into the GRF 15, when the GRF 
15 is under "Full" condition, this isochronous packet 
would be overwritten to the asynchronous data. 

When doing so, since the "OK Ack" has been 
returned when the asynchronous packet is written into 
the GRF 15, the transmitting appliance 12 judges that 
the data packet could be received under normal condi- 
tion, and therefore does not retransmit the data packet. 
Accordingly, this asynchronous packet will be lost. 

The present invention has been made to solve such 
problems, and has an object to provide a signal receiving 
apparatus having a buffer with a minimum buffer size, 
capable of receiving an isochronous packet without any 
interruption and also of receiving an asynchronous 
packet without any loss. 

To solve the above-described problem, the present 
invention is directed to a signal receiving apparatus such 
that in a communication system wherein both of iso- 
chronous data regularly transmitted and asynchronous 
data irregularly transmitted are transmitted via a com- 
mon bus, the received isochronous data and asynchro- 
nous data are written into temporary storage means 
different from each other. 

In this communication system, the isochronous data 
and the asynchronous data are transmitted within the 
same cycle having a constant time period in the time divi- 
sion manner. Then, when the asynchronous data is 
received and this asynchronous data can be written into 
the temporary storage means, the reception acknowl- 
edge signal is sent out to the appliance on the transmitter 
end. 

The isochronous data is, for instance, control data 
of a video appliance. 

In accordance with the present invention, since 
there are provided the temporary storage means for the 
isochronous data and also the temporary storage means 
for the asynchronous data, it is possible to avoid that the 
isochronous data is lost because the temporary storage 
means is fully filled with the asynchronous data. 

As previously explained, in accordance with the 
present invention, since the temporary storage means 
for storing the data packets sent from the receiver are 
separately provided with respect to the isochronous data 
and the asynchronous data, interruptions of receiving 
the isochronous data can be prevented and also the 
asynchronous data can be received without any loss 
without increasing the memory capacity of the overall 
temporary storage means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, 
reference is made of the detailed description to be read 
in conjunction with the accompanying drawings, in 
which: 
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Rg. 1 is a schematic block diagram for showing a 
data receiving portion of a signal receiving appara- 
tus according to an embodiment of the present 
invention; 

Rg. 2 schematically illustrates an example of the 
communication system with employment of the 
P1394 serial bus; 

Rg. 3 schematically represents an example of the 
communication cycle in the communication system 
with employment of the P1 394 serial bus; and 
Rg. 4 is a schematic block diagram for showing the 
conventional data receiving portion of the electronic 
appliance employed in the communication system. 

BRIEF DESCRIPTION OF THE P REFERRED EMBOD- 
IMENTS 

Referring now to drawings, a signal receiving appa- 
ratus according to the present invention will be 
described. 

Rg. 1 is a schematic block diagram for representing 
a data receiving portion of a signal receiving apparatus 
according to an embodiment of the present invention. 

In Fig. 1 . data transmitted from a transmitting appli- 
ance 2 is entered via a communication cable 3 to a 
receiver 4 of a receiving apparatus 1. When a received 
asynchronous packet corresponds to a packet directed 
to the receiver 1 , namely when a destination address of 
a header of the packet received by the receiver 4 corre- 
sponds to a node ID of the own appliance, the receiving 
appliance 1 sends the asynchronous packet to a sepa- 
rator 5. Also when a channel number allocated to the own 
appliance and the transmitting appliance 2 for the com- 
munication purpose is written in the received iso- 
chronous packet, this received isochronous packet is 
sent to the separator 5. 

The separator 5 discriminates the isochronous 
packet from the asynchronous packet based on a packet 
identification code written into the header of the packet 
Then, when an IRF state signal T entered from an Iso- 
chronous Receive FIFO (simply referred to an "IRP 
hereinafter) 6 is not "Full", an isochronous packet "e" is 
written into the IRF 6. 

Also, when an ARF state signal "h" entered from a 
Asynchronous Receive FIFO (simply referred to an 
"ARF" hereinafter) 7 is not "Full", an asynchronous 
packet "g" is written into the ARF 7. and then such a fact 
that the asynchronous packet "g" has been written into 
the ARF 7 is notified to the receiver 4. Upon receipt of 
this notification, the receiver 4 returns "OK Ack" to the 
transmitting appliance 2. 

On the other hand, when the ARF state signal "h" is 
"Fuir, the asynchronous packet "g" is not written into the 
ARF 7 but is discarded, and such a fact that this asyn- 
chronous packet "g" has been discarded is notified to the 
receiver 4. Upon receipt of this notification, the receiver 
4 returns "Busy Ack" to the transmitting appliance 2. As 
previously explained, even if the asynchronous packet is 
not written into the ARF 7 but is discarded, when the 



appliance which has transmitted this asynchronous 
packet receives "Busy Ack", this appliance can recognize 
that although this asynchronous packet has arrived at the 
destination appliance, this destination appliance could 
5 not receive this asynchronous packet due to Busy state. 
Then, since the asynchronous packet can be retransmit- 
ted from this appliance, this asynchronous packet is not 
lost. 

The isochronous packet "e" written into the IRF 6 is 
io read out by an isochronous data processing block 8 in 
the packet writing order, and a predetermined process is 
carried out thereto. Similarly, the asynchronous packet 
"g" written into the ARF 7 is read out by an asynchronous 
data processing block 8 in the packet writing order, and 
is a predetermined process is carried out thereto. 

When the isochronous data "a" and the asynchro- 
nous data V are read out from the IRF 6 and the AFR 
7, since the storage capacities of these Fl FOs are empty, 
the isochronous packet "e" and the asynchronous packet 
20 "g" can be written therein. 

As a consequence, as to the data length of the iso- 
chronous packet and the number of received iso- 
chronous packet within the communication cycle, and 
also the read/write timings to the FIFOs, the capacities 
25 of the FIFOs in the IRF 6 are properly set in such a way 
that the IRF 6 is not "Full" during the normal condition, 
so that the asynchronous data can be received without 
losing the isochronous data. 

30 Claims 

1 . A signal receiving apparatus for receiving a signal 
transmitted from a transmitting apparatus, compris- 
ing: 

35 isochronous data being regularly transmitted; 

asynchronous data being irregularly trans- 
mitted; 

a common bus for transferring said iso- 
chronous data and said asynchronous data thereon; 
40 and 

temporary storage means for writing therein 
the received isochronous data and the received 
asynchronous data, respectively. 

45 2. A signal receiving apparatus as claimed in claim 1 
wherein: 

both of the isochronous data and the asyn- 
chronous data are transmitted within the same cycle 
of a predetermined time period in a time division 
so manner. 

3. A signal receiving apparatus as claimed in claim 1 
or 2 wherein: 

in the case that when the asynchronous data 
55 is received, said asynchronous data can be written 
into the temporary storage means, a reception noti- 
fication signal is returned to an electronic appliance 
on a transmitter side. 
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4. A signal receiving apparatus as claimed in claim 1 , 
2 or 3 wherein: 

the isochronous data is video data, and the 
asynchronous data is control data of a video appli- 
ance. 5 

5. A signal receiving apparatus as claimed in any pre- 
ceding claim, further comprising: 

a separator for separating a signal and sep- 
arating said isochronous data and said asynchro- io 
nous data, which are directed to said temporary 
storage means. 

6. A signal receiving apparatus as claimed in any pre- 
ceding claim wherein: is 

said isochronous data and said asynchro- 
nous data are packet signals. 
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